Objective: Gay, bisexual, and other men who have sex with men (MSM) might be particularly likely to migrate to experience freedoms unavailable in their home countries. Structural stigma (eg, laws and policies promoting the unequal treatment of oppressed populations) in MSM migrants' sending and receiving countries represent potential barriers to HIV prevention among this intersectional population. This study represents the first investigation of structural determinants of HIV risk in a large, geographically diverse sample of MSM migrants.
S
tigma undermines global HIV-prevention efforts for gay, bisexual, and other men who have sex with men (MSM). 1 While stigma occurs on many levels, including the individual and interpersonal, stigma that occurs through discriminatory laws, institutional policies, and cultural norms, otherwise known as structural stigma, has been recently implicated as a risk factor underlying the global HIV epidemic among MSM. This research has shown, for example, that MSM living in more (vs. less) structurally stigmatizing locales experience critical gaps in HIV-prevention service coverage, knowledge, and behavior. 2 In geographically mobile populations, exposure to structural stigma varies over the life course. Globally, more people have moved recently than at any point in history. 3 Evidence suggests that MSM may be particularly likely to move, whether by choice or duress, to seek social and sexual freedoms unavailable in homonegative contexts. 4 While scant epidemiologic evidence exists regarding the HIV-prevention needs of MSM migrants, emerging evidence suggests that stigma in MSM migrants' home contexts, also known as sending contexts, might put them at risk of HIV infection on arrival. 5 However, existing research on stigma and MSM migrants' HIV-prevention needs is limited by small samples of migrant MSM, lack of variation in structural forms of stigma in both sending and receiving contexts, and reliance on self-reported stigma exposure. 6, 7 Importantly, as an intersectional population, MSM migrants are potentially affected by 2 forms of structural stigma in their receiving countries-stigma directed toward sexual minorities and stigma directed toward immigrants. Yet, previous research has only examined these influences in isolation, showing that antigay structural stigma adversely affects the health of sexual minorities, 8 while anti-immigrant stigma adversely affects the health of immigrants. 9 It is therefore unknown whether MSM migrants are simultaneously affected by both forms of structural stigma in their receiving countries.
To advance this literature on structural stigma, migration, and sexual health in MSM, we tested 6 hypotheses predicting lack of HIV prevention (ie, HIV-prevention service coverage, HIV-transmission knowledge, and precautionary behaviors, such as condom use):
• First, given that stigma can impede equitable access of atrisk populations to health-promoting resources, 10 antigay and anti-immigrant structural stigma in MSM's receiving countries will each be associated with lower odds of HIV prevention.
• Second, operating as intersectional influences on MSM migrants' health, 11 antigay and anti-immigrant structural stigma in MSM's receiving countries will interact such that migrants living in antigay and anti-immigrant receiving countries will experience the lowest odds of adequate HIV prevention.
• Third, higher, compared with lower, levels of antigay structural stigma in MSM's sending countries will be associated with lower odds of HIV prevention, consistent with life-course-persistent effects of early exposure to adverse environments on later health-risk behavior. 12,13 • Fourth, antigay structural stigma in sending and receiving countries will interact such that MSM migrants from gaysupportive, compared with antigay, countries will experience lower odds of incorrect HIV-prevention knowledge and precautionary behaviors even in antigay receiving countries, consistent with the possibility that knowledge and behavioral patterns are transferable across contexts once instilled 14 ; this protective effect will not extend to HIV-prevention service coverage, which is context dependent.
• Fifth, anti-immigrant structural stigma in MSM migrants' receiving countries will interact with migrants' language status to predict their HIV risk, such that HIV risk will be greatest for linguistic minority migrants who live in antiimmigrant countries given their potentially greater exposure to acculturative stress and discrimination. 15 • Sixth, consistent with a "healthy migrant" effect, 16 recently arrived migrants will be more likely to report HIV prevention than those who arrived more distantly. Furthermore, duration of residence in receiving countries will interact with those countries' antigay and anti-immigrant structural stigma to predict migrants' HIV risk. Specifically, the longer that MSM migrants have lived in countries with high antigay and anti-immigrant structural stigma, the more likely that their HIV-prevention outcomes will be compromised, consistent with life-course accumulating effects observed for long-term exposure to other forms of social disadvantage. 12, 17 Answering these questions requires a unique data structure, including a large number of MSM migrants, wide variation in structural stigma in respondents' sending and receiving contexts, and linkage to measures of structural stigma related to sexual orientation and immigration. Until recently, a data structure did not exist that met these criteria. The European MSM Internet Survey (EMIS) represents the largestknown data set of MSM, over 23,000 of whom report migrating from 181 countries to the 38 countries of Europe included in EMIS. EMIS respondents therefore have moved from both countries with high and low antigay structural stigma to countries with high-and low-antigay and antiimmigrant structural stigma. Furthermore, EMIS responses can be linked with a recently created objective index of antigay structural stigma in all world countries, 18 thereby bypassing previous studies' reliance on MSM's self-reported exposure to structural stigma. 5 This data set therefore provides an unprecedented opportunity to examine our research questions.
METHOD Participants
The EMIS was administered in 25 languages between June and August 2010 across 38 European countries. The EMIS represented a joint effort of 5 Associated Partners; dozens of European-wide government health institutes, academic programs, and NGOs; and 2 major online media partners. Participants were recruited online from over 235 local, national, and international sexual minority websites through instant messages or banner advertising and offline through posters, cards, and face-to-face communication. Eligibility criteria included male identification, European residence, at or above the age of homosexual consent in the country of residence, and sexual attraction to and/or sexual experiences with men. Eligible respondents had to indicate understanding the study's purpose and provide consent. Survey completion required an average of 21 minutes; no material remuneration was offered. Items were generated through consultation with NGOs, pilot testing with MSM with feedback from 21 countries for comprehension, and cognitive interviewing to ensure accurate interpretation. 19, 20 The survey received 184,469 submissions. Three cases were lost to data corruption. Cases were removed for respondents not specifying a current country or indicating residing outside the study catchment area (n = 2427); being from a country that did not reach 100 qualifying cases (n = 291); indicating being women, having no same-sex attraction or experience, or providing no age or being outside the 13-89-year age range (n = 544); or submitting more than 1 inconsistent response (n = 6995). These exclusions produced a data set containing 174,209 respondents. 19 Given our interest in MSM migrants, we restricted all analyses to the 13.4% of respondents (n = 23,371) who indicated currently living in a country other than their birth country.
Measures

Explanatory Variables
Respondents indicated the country in which they were born (sending country) and the country in which they currently lived (receiving country). We characterized sending and receiving countries' antigay structural stigma as each country's national legislation toward sexual minorities derived from the International Lesbian, Gay, Bisexual, Trans, and Intersex Association's (ILGA) Rainbow Map. 18 This 9-item scale reflects the criminalization, protection, and recognition of same-sex individuals as follows: 9 (country prescribes the death penalty for same-sex sexual acts), 8 (country imprisons sexual minorities for same-sex sexual acts from 14 years to life), 7 (country imprisons sexual minorities for same-sex sexual acts for up to 14 years), 6 (country contains laws against the promotion of homosexuality, but no criminalization of same-sex sexual acts), 5 (country contains criminalizing laws without a specific penalty), 4 (country does not contain any criminalizing laws, but also does not recognize same-sex marriage), 3 (country contains a clearly inferior substitute to marriage), 2 (country recognizes same-sex domestic partnerships), 1 (country recognizes same-sex marriage). While structural stigma is typically defined as "societal-level conditions, cultural norms, and institutional policies that constrain the opportunities, resources, and well-being of the stigmatized," 21 data regarding cultural norms toward sexual minorities were unavailable for the 181 countries, thereby limiting our operationalization of structural stigma to the national legislation contained in the ILGA index. The strong correlation (r = 0.85) between this index and attitudes toward sexual minorities in the 2008 European Values Survey (EVS), a survey of social attitudes that randomly sampled approximately 1500 residents per European country, supports the validity of our index.
We derived receiving countries' anti-immigrant structural stigma from the 2008 wave of the EVS. We calculated each country's average response for 5 immigrant-related questions on the EVS concerning immigrants and crime, jobs, financial strain, national threat, and cultural erosion (a = 0.88). Our indices of receiving countries' antigay and anti-immigrant structural stigma were weakly correlated (r = 0.30, P = 0.07), as were participants' sending and receiving countries' antigay stigma (r = 0.18, P , 0.001), indicating a lack of multicollinearity.
Respondents indicated the number of years that they had been living in their current country (range = 1-71). Linguistic minority status was assessed according to whether respondents opted to complete the survey in a language other than one of the official languages of their current country (yes/no).
Outcome Variables
We assessed 5 HIV-prevention outcomes (ie, HIVprevention service coverage, HIV-transmission knowledge, and precautionary behaviors, including condom use) largely based on recommendations of the United Nations' General Assembly Special Session (UNGASS) on HIV/AIDS (Joint United Nations Programme on HIV/AIDS, 2009) and the European Centre for Disease Control (ECDC, 2009) 20 : (1) EMIS-modified UNGASS indicator #9: Participants were classified as being inadequately reached by HIV-prevention services if, in the last 12 months, they were not confident they could access HIV testing (if not diagnosed HIV-positive) or reported not having visited a provider for HIV monitoring (if diagnosed HIV-positive), reported condomless anal sex because of lack of condom access, or reported not seeing or hearing MSM-specific information about HIV or STIs; (2) EMIS-modified UNGASS indicator #14: To assess HIV knowledge, respondents were presented with 5 true statements about HIV and for each were asked whether they already knew this. Although this approach likely underestimates ignorance, it avoids providing falsehoods while serving an educational purpose. Lack of HIV-risk knowledge was classified as not knowing all of the 5 items; (3) UNGASS indicator #8: Having received an HIV test in the previous 12 months was measured by asking tested-negative respondents when they had last received a negative HIV test result, and tested-positive respondents if they were first diagnosed within the last 12 months; (4) Participants who reported having had anal sex with a nonsteady male partner within the previous 12 months were asked about frequency of condom use (not at all or seldom vs. sometimes, mostly, or always); and (5) Participants were asked, "The last time you tested for HIV, did you talk about the sex you have with men?" to assess comfort and perceptions of safety in discussing same-sex sexual behaviors as part of testing (yes/no). The EMIS was conducted before European approval of HIV pre-exposure prophylaxis.
Covariates Individual-level covariates included self-reported age, relationship status, employment status, educational attainment, settlement size (ie, size of one's city, town, or village), and HIV status. To control for the possibility that general structural inequality rather than inequality specific to sexual minorities or immigrants was responsible for associations between structural stigma and HIV-related outcomes, we controlled for each sending and receiving countries' Gini coefficient, an index of income inequality. To control for the possibility that European-wide norms or attitudes toward sexual minorities or HIV prevention might be responsible for associations between sending country structural stigma and HIV-related outcomes, we also controlled for whether respondents migrated from Europe versus another continent.
Analytic Strategy
For each outcome, we specified a 2-level cross-classified model to reflect the fact that respondents belonged to 2 hierarchical contexts (ie, sending and receiving countries) that were not nested within each other. All outcomes were treated as dichotomous and estimated using a Bernoulli distribution. Respondents (i) simultaneously belonged to receiving countries (j) and sending countries (k). Thus, in the following equations, outcome h ijk is the log of the odds of an outcome's occurrence for respondent i cross-classified in receiving country j and sending country k. The subscripts (jk) represent each sending and receiving country combination. b 0ðjkÞ is the overall model intercept. The model allows the intercept to vary independently across receiving and sending countries. At level 2, this intercept is modeled as a product of the level 2 intercept g 00 plus separate group-level error variances for receiving u 1j and sending u 2k countries. For simplicity, the below equations present a model containing only 1 covariate at level 1, 2 level 2 predictors, and no cross-hierarchy or cross-level effects:
Fixed effects were estimated for each explanatory variable by means of full information maximum likelihood using SPSS version 24. Individual-level factors (eg, demographics) were modeled at level 1; receiving country (eg, antigay and antiimmigrant structural stigma) and sending country factors (eg, antigay structural stigma) were modeled at level 2. We estimated cross-hierarchy (eg, antigay structural stigma in sending * receiving countries) and cross-level (eg, structural stigma * linguistic status) effects as relevant for each hypothesis.
Sample size for each model depended on the amount of missing data for that model and the relevance of each outcome to each respondent (eg, according to past 12-month intercourse, HIV testing history). Missing data for explanatory variables and covariates ranged from 0 (0.0%) for age to 565 (2.4%) for settlement size. Missing data for outcomes ranged from 39 (0.2%) for HIV service reach and HIV-transmission knowledge to 281 (1.9%) for past 12-month condom use with nonsteady partners. Gini coefficients were unavailable for 10 small sending countries, thereby removing an additional 163 participants. We used complete case analysis.
We created 6 models. In the first model, we simultaneously estimated main effects for the 5 explanatory variables predicting the 5 HIV-prevention outcomes controlling for covariates at each level. Subsequent models separately estimated each of our hypothesized interactions, controlling for all explanatory variables and covariates at each level. Consistent with the hypothesis, antigay structural stigma in receiving countries was associated with higher odds of inadequate HIV-prevention coverage, lack of condom use with nonsteady partners in the past 12 months, and lack of disclosure of sexuality during HIV testing (Table 2 , model 1). Anti-immigrant structural stigma in receiving countries was associated with higher odds of lack of past 12-month condom use. However, anti-immigrant stigma was associated with lower odds of inadequate HIV-prevention coverage and lack of disclosure of sexuality during HIV testing. We find that the direction, magnitude, and significance of effects for each structural stigma variable remain the same when examined independently and when controlling for the other structural stigma variable. 
RESULTS
Hypothesis 2: Anti-immigrant Structural Stigma in Receiving Countries Will Exacerbate the Association Between Antigay Structural Stigma and HIV Outcomes in Those Countries
The hypothesis was supported for lack of sexuality disclosure during HIV testing (Table 2, model 2; Fig. 1 ). The association between antigay structural stigma in receiving countries and odds of lack of sexuality disclosure during testing was significantly stronger for MSM migrants who lived in anti-immigrant receiving countries compared with those who lived in immigrant-supportive countries. However, only in immigrant-supportive receiving countries was antigay stigma associated with reduced odds of HIV testing (Fig. 1 This hypothesis was supported for lack of condom use and lack of sexuality disclosure during testing (Table 2 , model 3). Specifically, we found a weaker association between receiving countries' antigay structural stigma and these outcomes for MSM migrants from gay-supportive, compared with antigay, sending countries (Fig. 2) . This protective association did not extend to HIV-prevention coverage and HIV testing. Model 6 ¶ Duration of residence* Anti-immigrant stigma (receiving country)
1.00 1.00 to 1.01 1.01* 1.001 to 1.01 1.005* 1.001 to 1.01 1.01 1.00 to 1.01 1.00 0.99 to 1.00 *P # 0.05. †P # 0.01. ‡P # 0.001. §All models adjusted for age, relationship status, employment status, education, settlement size, HIV status, Gini index of sending and receiving country. kAll continuous predictors were grand-mean centered; binary predictors were scored 0/1. ¶Models 2-6 also adjusted for all model 1 predictors.
language in one's receiving country strengthened odds of these HIV-risk outcomes (Fig. 3) . The slope of the association between anti-immigrant structural stigma and inadequate HIV-prevention coverage for linguistic minorities was not significant [b = 20.03 (SE = 0.05), P = 0.55); by contrast, for linguistic majorities, the slope was negative and significant [b = 20.30 (SE = 0.04), P , 0.01]. For lack of sexuality disclosure during testing, the slope was significant and negative for both linguistic minorities and majorities, although weaker for linguistic minorities, b = 20.12 (SE = 0.04), P , 0.01, vs. b = 20.48, (SE = 0.05), P , 0.01, respectively. Contrary to hypotheses, linguistic minorities were protected against lack of condom usage in high (vs. low) anti-immigrant receiving countries (Fig. 3) . For lack of condom usage, the slope for linguistic minorities was not significant [b = 0.04 (SE = 0.07), P = 0.59], whereas the slope FIGURE 1. Interaction between antigay stigma and anti-immigrant stigma in MSM migrants' receiving countries predicts lack of sexuality disclosure during HIV testing and lack of HIV testing (past 12 months). Low and high levels of receiving country structural stigma are displayed at the 25% and 75% percentile, respectively, of the structural stigma distribution.
Length of receiving country residence was positively associated with both lack of HIV-transmission knowledge, especially in receiving countries with high anti-immigrant structural stigma (Table 2 , models 1 and 5), and lack of recent HIV testing, especially in receiving countries with high antiimmigrant and antigay structural stigma (Table 2, 
DISCUSSION
This study examines structural correlates of HIV prevention in a large sample of MSM migrants. Results largely support our hypotheses that structural stigma toward sexual minorities and immigrants would be associated with MSM migrants' lack of HIV-prevention service coverage, HIV-transmission knowledge, and precautionary behaviors. This study is also the first to our knowledge to find that antigay structural stigma in migrants' sending countries might continue to impact MSM migrants' HIV prevention on arrival in a new country. Although anti-immigrant structural stigma was unexpectedly associated with greater HIV-prevention service coverage and testing-related sexuality disclosure, this protective association was largely limited to migrants who spoke the language of their receiving country, perhaps suggesting that these migrants were viewed as citizens and therefore less exposed to immigration-related stigma. Newly arrived MSM migrants displayed greater HIV-prevention knowledge and behaviors than those who had lived in the country longer, especially in antigay and anti-immigrant receiving countries.
These results help build a structural theory of MSM migrant health risk informed by research on life-course determinants of health, 12 migrant acculturation, 15 intersectionality, 11 and structural stigma. 21 In an increasingly mobile global population, life-course exposure to structural stigma is not a static phenomenon. Extending life-course research on early adverse structural exposures and ill health, 12 this study demonstrates that previous exposure to structural stigma might continue to adversely influence health in new national contexts. We also find evidence suggesting that longer of exposure to structurally stigmatizing receiving environments might undermine MSM migrants' HIV-prevention knowledge and precautionary behaviors, paralleling previous findings on the impact of length of exposure to new national contexts on other health-risk outcomes among other migrant populations. 22 These intriguing findings require replication using longitudinal designs. Our findings are also the first, to our knowledge, to reflect the fact that distinct forms of structural stigma might simultaneously impact intersectional populations, in this case, individuals who are both sexual minorities and immigrants. In so doing, we extend intersectionality research by measuring and statistically modeling structural sources of inequality that affect individuals with intersectional identities (rather than examining interactions between demographic characteristics associated with these groups, as characterizes most previous work). 11 Results largely suggest that exposure to structural stigma might interfere with HIV prevention, especially when exposures are longer in duration and more directly experienced, as measured by linguistic minority status. However, a few significant associations involving linguistic status and anti-immigrant structural stigma contradicted hypotheses, with implications for understanding the relevance of MSM migrants' acculturation for HIV prevention. For instance, our finding that linguistic minority migrants, compared with linguistic majority migrants, were more likely to use condoms in anti-immigrant contexts contradicts previous research showing only adverse health correlates of structural stigma. 8 Perhaps MSM migrants in anti-immigrant contexts perceive less familiarity between themselves and their new local MSM peers, thereby driving protective behaviors. 23 
FIGURE
2. Weaker association between receiving countries' antigay stigma and lack of condom use (past 12 months) for MSM migrants from gay-supportive, compared with antigay, sending countries. Low and high levels of sending country structural stigma are displayed at the 25% and 75% percentile, respectively, of the structural stigma distribution.
Similarly, perhaps the sex partners of linguistic minority migrants in anti-immigrant countries are more insistent on condom usage, as a function of anti-immigrant beliefs that associate migrants with risk. The unexpected protective role of anti-immigrant structural stigma against lack of HIV prevention coverage and sexuality disclosure during testing was largely limited to linguistic majorities, suggesting that prevention knowledge acquisition and comfort with health care providers might only extend to those who are most fluent in their receiving country's language, perhaps an indicator of acculturation. 24 While this study has several notable strengths (eg, diverse sample of MSM migrants from 181 countries, objective measures of structural stigma), study results should be considered against several limitations. First, the EMIS did not assess important features of migration, including reasons for migrating, degree of connection with one's sending country, religiosity, and the process of adaptation, all of which are important to a comprehensive understanding of migrant health. 3, 25, 26 Furthermore, the mechanisms linking structural stigma to MSM's HIV risks remain largely unknown, although emerging research suggests MSM living in more homonegative countries report more sexual orientation concealment, which predicts some HIV-related risks. 2 Future research might explore additional mechanisms linking early and current structural stigma to HIV-prevention outcomes, including learned behavioral responses to stress, lack of access to HIV-prevention knowledge during sensitive developmental stages, and perceptions of stigma in health care and other more proximal institutions. 12 Second, because of data availability, we were limited to an index of current legislation affecting sexual minorities (coded in 2016) as our main sending country predictor, which in some instances may not have precisely reflected previous levels of structural stigma in that country. However, this decision is supported by evidence that other forms of structural stigma remain relatively stable over time and that countries' relative positions on our index are unlikely to have shifted substantially. 27 Third, we used a measure of antiimmigrant attitudes to capture structural variation in antiimmigrant stigma across receiving countries, whereas we used legislation to represent antigay structural stigma, because population-based studies of attitudes toward sexual minorities do not exist for all countries. However, the fact that antigay legislation in Europe is strongly correlated with antigay attitudes in those countries 2 strengthens the validity of our measurement approach. Fourth, because we only examined national forms of structural stigma, future research should consider the role of local laws that might reinforce or protect against structural stigma at the country level. Finally, while half (50%) of the examined associations were significant, when using a more conservative correction for multiple analyses (ie, P , 0.001), this proportion is reduced to 30%. Yet, given that structural stigma operates at the population level with wide reach, even weak associations can be argued to be important for population health.
The results of this study suggest that structural forms of stigma toward sexual minorities and immigrants may be important risk factors for adverse HIV outcomes among MSM migrants. While HIV-prevention behavioral interventions have demonstrated modest efficacy, 28 findings of this study also call for developing and evaluating interventions that address structural drivers of the HIV epidemic to maximize equitable intervention coverage and efficacy. 29 MSM migrants in unwelcoming societies might be particularly vulnerable to structural disadvantage given that they may not possess the political, social, or economic status necessary to access health-promoting resources and affect societal FIGURE 4. Length of receiving country residence is positively associated with lack of HIV-transmission knowledge and recent HIV testing, especially in receiving countries with high anti-immigrant stigma. Low and high levels of receiving country structural stigma are displayed at the 25% and 75% percentile, respectively, of the structural stigma distribution.
change. 30 However, by modifying the structural contexts surrounding MSM migrants through legislation (eg, enacting laws that recognize the equality of sexual minorities; enacting legal protections against discrimination based on sexual orientation or immigrant status), countries may ensure more equitable access to health-promotion interventions among MSM migrants. Given that these structural changes can be protracted, these findings suggest that in the meantime, recent migration, especially to and from stigmatizing countries, represents an important window of opportunity during which local public health authorities can deliver HIV prevention resources to curb the spread of the HIV epidemic in the increasingly mobile global population.
